
J.'S F
F I L E P L A M

S a m p l i n g Q A / Q C Work P l a n

Richardson F l a t T a i l i n g s

Prepared by
E c o l o g y & Environment, I n c .

E P A P r o j e c t N o . : T08-9204-015
Contractor Work Order N o . : E U T 0 0 3 9 S B A

E P A Contrac t N o . : 68-WO-0037

E c o l o g y S i Environment, I n c .
A p p r o v a l s

EPA

S c o t t K e e n
P r o j e c t Manager

Date Mike Z i r a m f e r m a n
O n - S c e n e / C o o r d i n a t o r



T A B L E O F C O N T E N T S

Page
1.0 B A C K G R O U N D . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1

2 .0 DATA USE O B J E C T I V E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

3 . 0 Q U A L I T Y A S S U R A N C E O B J E C T I V E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2

4 . 0 A P P R O A C H A N D S A M P L I N G M E T H O D O L O G I E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3
4.1 S a m p l i n g Equipment.......................................... 3
4.2 S a m p l i n g Design............................................. 4
4.3 S t a n d a r d Opera t ing Procedures............................... 6

4.3.1 S a m p l e Documentation.................................. 6
4.3.2 S a m p l i n g SOPs......................................... 7
4.3.3 S a m p l e H a n d l i n g and Shipment.. . . . . . . . . . . . . . . . . . . . . . . . . 12
4.3.4 Decontaminat ion Procedures............................ 12

4.4 S c h e d u l e of Activities...................................... 13
5 . 0 P R O J E C T O R G A N I Z A T I O N A N D R E S P O N S I B I L I T I E S . . . . . . . . . . . . . . . . . . . . . . . . . 1 3

6 . 0 Q U A L I T Y A S S U R A N C E R E Q U I R E M E N T S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 4

7.0 D E L I V E R A B L E S . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 15

8.0 DATA V A L I D A T I O N . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 16

L I S T O F F I G U R E S

F I G U R E 1 S I T E L O C A T I O N M A P
F I G U R E 2 S A M P L E L O C A T I O N M A P
F I G U R E 3 T A R G E T COMPOUND L I S T
F I G U R E 4 S A M P L E C O N T A I N E R R E Q U I R E M E N T S



1.0 BACKGROUND
The s u s p e c t e d contamination at the Richardson F l a t T a i l i n g s site ( t h e S i t e ) i s a
result o f :

air migra t i on of me ta l s f r o m t a i l i n g s area; groundwater to s u r f a c e
water migrat ion of contaminants f r o m both the t a i l i n g s and the
l a n d f i l l areas; and p o t e n t i a l direct l e a c h i n g f r o m t a i l i n g s or l a n d f i l l
to s u r f a c e water.

The f o l l o w i n g i n f o r m a t i o n i s known about the S i t e :
The S i t e i s l o ca t ed 3 .5 m i l e s northeast o f Park C i t y , Summit County, U t a h .
F r o m 1975 to 1981 the 160 acre site was used for p lacement of mine t a i l i n g s f r o m
mines owned by U n i t e d Park C i t y Mines (UPCM). T a i l i n g s were p l a c e d at d e p t h s o f
up to ten f e e t . In 1983 UPCM began to use soil to cover the t a i l i n g s . T h i s i s
an on-going p r o j e c t which was e i g h t y - f i v e percent c o m p l e t e by UPCM es t imat e s
during the time of a site visit in A p r i l 1992. A security f e n c e has been put in
p l a c e surrounding the S i t e . A l s o on the S i t e i s a m u n i c i p a l / s a n i t a r y l a n d f i l l .
T h i s land was l eased by UPCM to the c i ty of Park C i t y and was used for l a n d f i l l
p u r p o s e s in the mid-1970s. In 1990 a highway was p l a c e d through the m i d d l e of
the l a n d f i l l c r ea t ing two s e c t ions (one s ec t ion of the l a n d f i l l on each side of
the h i g h w a y ) . R e f u s e in the p a t h of the highway was removed and p l a c e d on top
of the undisturbed l a n d f i l l sections and covered with soi l .
The S i t e l i e s in a rural area with very w i d e l y s cat tered residences. It is
w i t h i n 1.5 m i l e s of P r o s p e c t o r Square , a new r e s id en t ia l community that s u p p o r t s
Park C i t y . Only three re s idence s are w i t h i n a one mi l e radius of the site.

The t y p e s o f m a t e r i a l ( s ) h a n d l e d by th i s f a c i l i t y have been:
Mine T a i l i n g s
M u n i c i p a l / S a n i t a r y R e f u s e

The v o l u m e ( s ) of contaminated m a t e r i a l s to be addre s s ed are:
2 m i l l i o n tons - mine t a i l i n g s
Unknown quan t i ty - m u n i c i p a l / s a n i t a r y r e f u s e

The contaminants of concern are:
M e t a l s f r o m t h e mine t a i l i n g s
M e t a l s , v o l a t i l e organic s , B N A ' s , a n d p e s t i c i d e s f r o m
t h e l a n d f i l l .

The basis of t h i s i n f o r m a t i o n may be f o u n d in:
Previous s t u d i e s .
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2 . 0 D A T A U S E O B J E C T I V E S

The o b j e c t i v e of th i s p r o j e c t / s a m p l i n g event is to determine:
I m m e d i a t e threa t s to human h e a l t h a n d / o r the environment.

F o r t h e p u r p o s e o f :
A s s u r i n g site s a f e t y p r e c e d i n g remedial a c t iv i t i e s .

The d a t a gathered by th i s s a m p l i n g event w i l l be evaluat ed agains t:
F e d e r a l and S t a t e air, s u r f a c e and groundwater s t a n d a r d s and qua l i ty
cr i t er ia and background concentrat ions with the intent of e s t a b l i s h i n g
whether an immediate threat to human h e a l t h or the environment ex i s t s and
o f d e f i n i n g a p p r o p r i a t e c l e a n u p l e v e l s , i f necessary.

3.0 Q u a l i t y Assuranc e O b j e c t i v e s
As i d e n t i f i e d in S e c t i o n s 1.0 and 2.0 the o b j e c t i v e of th i s p r o j e c t / e v e n t a p p l i e s
to the f o l l o w i n g parameters:

Parameters M a t r i x
QA

I n t e n d e d Use Of Data O b j e c t i v e
B N A , V O C ,
P e s t i c i d e s , M e t a l s
M e t a l s
I n o r g a n i c s , B N A ,

Groundwat er

A i r
S u r f a c e Water

Determine T h r e a t

Determine T h r e a t
Determine Threa t

QA-2

QA-2
QA-2

V O C , P e s t i c i d e s
I n o r g a n i c s

I n o r g a n i c s

S o i l

S e d i m e n t

X R F C a l i b r a t i o n
Determine T h r e a t
Determine T h r e a t

QA-2

QA-2

N o t e : The QA-2 level o f q u a l i t y assurance w i l l meet the Level IV a n a l y t i c a l o b j e c t i v e s f or
remedial response ac t ivi t i e s as d e f i n e d in O S W E R Directive 9355.0-7B. For each sample matrix
the CLP lab w i l l be asked to p e r f o r m a matrix s p i k e / m a t r i x sp ike d u p l i c a t e analy s i s .



4 .0 A p p r o a c h And S a m p l i n g M e t h o d o l o g i e s

4.1 S a m p l i n g Equipment
The f o l l o w i n g equipment wi l l be u t i l i z e d to obtain environmental
s a m p l e s f r o m t h e r e sp e c t i v e m e d i a / m a t r i x :

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
BNA in Ground- Bai l er
water

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
B N A i n S u r f a c e S a m p l e B o t t l e
W a t e r

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
M e t a l s in Air Pump and F i b e r F i l t e r

F a b r i c a t i o n
T e f l o n ( P T F E )

F a b r i c a t i o n
g l a s s

F a b r i c a t i o n
p a p e r / f i b e r

Dedi-
cated

Y e s

Dedi-
cated

Y e s

Dedi-
cated

Y e s

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
I n o r g a n i c s in Bai l er
Groundwat er

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
I n o r g a n i c s in S c o o p
Sedimen t

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
I n o r g a n i c s in S c o o p
S o i l

P a r a m e t e r / M a t r i x S a m p l i n g Equipment
I n o r g a n i c s in S a m p l e B o t t l e
S u r f a c e W a t e r

F a b r i c a t i o n
T e f l o n ( P T F E )

F a b r i c a t i o n
T e f l o n ( P T F E )

F a b r i c a t i o n
T e f l o n ( P T F E )

F a b r i c a t i o n
p l a s t i c / p o l y e t h y e n e

Dedi-
cated

Y e s

Dedi-
cated

Y e s

Dedi-
cated

Y e s

Dedi-
cated

Y e s



Dedi-
P a r a m e t e r / M a t r i x S a m p l i n g Equipment F a b r i c a t i o n cated
P e s t i c i d e i n Bai l e r T e f l o n ( P T F E ) Y e s
Groundwater

Dedi-
P a r a m e t e r / M a t r i x S a m p l i n g Equipment F a b r i c a t i o n cated
P e s t i c i d e i n S a m p l e B o t t l e g l a s s Y e s
S u r f a c e Water

Dedi-
P a r a m e t e r / M a t r i x S a m p l i n g Equipment F a b r i c a t i o n cated
V O C i n Ground- Bai l er T e f l o n ( P T F E ) Y e s
water
P a r a m e t e r / M a t r i x S a m p l i n g Equipment F a b r i c a t i o n cated
VOC in S u r f a c e S a m p l e V i a l g l a s s Yes
W a t e r
4.2 S a m p l i n g Des ign

The s a m p l i n g d e s i g n i s d e p i c t e d on the a t tached S a m p l e L o c a t i o n Map
( F i g u r e 2 ) .
Propo s ed work can be d i v i d e d into the f o l l o w i n g three broad tasks.
1. Air S a m p l i n g for the p u r p o s e of a s s e s s ing the air migrat ion of contaminants
f r o m the t a i l i n g s area. T h i s s a m p l i n g and ana ly s i s w i l l i d e n t i f y changes in the
air migra t ion o f contaminants since the time o f original s a m p l i n g ( J u l y 1 9 8 6 ) .
T h e s e changes may be s i g n i f i c a n t due to the cover which has been a p p l i e d to the
t a i l i n g s area during the past several years. Air s a m p l i n g and analys e s wi l l be
p e r f o r m e d b y t h e Emergency Response T e a m ( E R T ) o f t h e U S E P A . A i r s a m p l e l o ca t i on s
wi l l be o f f - s i t e in order to assess o f f - s i t e migrat ion of contaminants. F o u r or
f i v e s ampl e l o ca t i on s w i l l b e e s t a b l i s h e d . S a m p l e s w i l l b e c o l l e c t e d for eight
hour p e r i o d s on at least three d i f f e r e n t days.
2. L a n d f i l l A s s e s s m e n t . One upgradi en t and two downgradient monitoring w e l l s
w i l l be i n s t a l l e d and sampled to determine releases to groundwater f r o m the
m u n i c i p a l / s a n i t a r y l a n d f i l l . S a m p l e s w i l l b e analyzed f o r b a s e / n e u t r a l
e x t r a c t a b l e compounds ( B N A s ) , v o l a t i l e organic compounds ( V O C s ) , p e s t i c i d e s , a n d
inorganics.
3 . T a i l i n g s A s s e s s m e n t . Work in the t a i l i n g s ( i n c l u d i n g the f l o o d p l a i n t a i l i n g s
area) w i l l i n c l u d e several tasks. S o i l cover wi l l be measured in a p p r o x i m a t e l y
20 l o ca t i ons via soil borings. A grid p a t t e r n w i l l be e s t ab l i s h ed to p e r f o r m
soil borings in a sy s t emat i c f a s h i o n . A p p r o x i m a t e l y ten soil s ampl e s f r o m cover
material w i l l be c o l l e c t e d and analyzed for inorganics . The t a i l i n g s containment
structure and its engineering d e s i g n w i l l be in sp e c t ed and reviewed. One



u p g r a d i e n t and f i v e downgradient groundwater s a m p l e s ( f r o m e x i s t i n g monitoring
w e l l s ) w i l l b e c o l l e c t e d f o r inorganic a n a l y s i s t o c o n f i r m previous f i n d i n g s o f
release s to groundwater. F o u r s u r f a c e water s a m p l e s w i l l be taken f r o m the
d iver s ion d i t c h (two u p g r a d i e n t and two a d j a c e n t to the s i t e ) and analyzed for
inorganics. Up to f o u r sediment sampl e s wi l l be taken from the east side of
S i l v e r Creek in the w e t l a n d s area. And f i n a l l y , s ix s u r f a c e water s a m p l e s w i l l
be c o l l e c t e d f r o m S i l v e r Creek (two u p g r a d i e n t , two a d j a c e n t to the s i t e , and two
downstream f r o m the s i t e ) . T h e s e las t s i x s a m p l e s w i l l b e analyzed for
inorganics a n d organics ( B N A s , V O C s , p e s t i c i d e s ) .
F o l l o w i n g i s a summary of the p r o p o s e d s a m p l i n g and a n a l y t i c a l a c t iv i t i e s :

Number
o f S a m p l e s
10
20
5
6

4
3

1
1

T y p e o f S a m p l e
Cover S o i l
S o i l Borings
A i r
Groundwat er

( t a i l i n g s ar ea)
S e d i m e n t

A n a l y s i s
I n o r g a n i c s
D e p t h o f T a i l i n g s Cover
M e t a l s
Inorganic s

I n o r g a n i c s
Groundwater I n o r g a n i c s , B N A , V O C s ,

( l a n d f i l l area) P e s t i c i d e s
S u r f a c e Water I n o r g a n i c s

(diver s ion d i t c h )
S u r f a c e W a t e r I n o r g a n i c s , B N A s , V O C s ,

( S i l v e r C r e e k ) P e s t i c i d e s
O p p o r t u n i t y

S a m p l e s
( S W , G W , soil
or s e d i m e n t )

T r i p Blank
D u p l i c a t e

( S W o r G W )

I n o r g a n i c s , B N A s , V O C s ,
P e s t i c i d e s

VOCs
I n o r g a n i c s , B N A s , V O C s ,

P e s t i c i d e s

N o t e : One s u r f a c e or groundwater s a m p l e w i l l be c o l l e c t e d in t r i p l e volume for
lab QC p u r p o s e s .



4.3 S t a n d a r d O p e r a t i n g Procedures
4.3.1 S a m p l e Documenta t i on

All s a m p l e documents must be c omp l e t ed l e g i b l y , in ink.
Any correct ions or revisions must be made by l i n i n g
through the incorrect entry and by i n i t i a t i n g the error.

F I E L D LOG BOOK
The F i e l d Log Book is e s s e n t i a l l y a de s cr ip t ive
notebook d e t a i l i n g S i t e a c t i v i t i e s and observations
so that an accurate account of f i e l d procedures can
be recons truc t ed in the w r i t e r ' s absence. All
entries should be dated and signed by the
i n d i v i d u a l s making the entr ie s , and should i n c l u d e
(at a minimum) the f o l l o w i n g :
1. S i t e name and p r o j e c t number.
2. N a m e ( s ) o f personnel on-site.
3. Dates and times of all entries ( m i l i t a r y time

p r e f e r r e d ) .
4. Descr ip t i ons of all site ac t iv i t i e s , in c lud ing

site entry and exit t imes.
5. N o t e w o r t h y events and d i s cu s s i on s .
6. W e a t h e r c ond i t i on s .
7. S i t e observations.
8. I d e n t i f i c a t i o n and d e s c r i p t i o n of s a m p l e s and

lo ca t i on s .
9. S u b c o n t r a c t o r i n f o r m a t i o n and names of on-site

personnel.
10. Date and time of s ampl e c o l l e c t i o n s , a l ong with

c h a i n - o f - c u s t o d y i n f o r m a t i o n .
11. Record of p h o t o g r a p h s .
12. S i t e sketches.

S A M P L E L A B E L S
S a m p l e l a b e l s must c l e a r l y i d e n t i f y t h e p a r t i c u l a r
s a m p l e , and should inc lude the f o l l o w i n g :

1. S i t e name and number.
2. T i m e s a m p l e was taken.
3. S a m p l e pre servat ion.
4. I n i t i a l o f s a m p l e r ( s ) .
O p t i o n a l , bu t p e r t i n e n t , i n f o r m a t i o n :
1. A n a l y s i s requested.
2. S a m p l e l o ca t i on .



S a m p l e l a b e l s must be s ecure ly a f f i x e d to the s ampl e
container. T i e - o n l a b e l s can be used if p r o p e r l y
secured.

C H A I N - O F - C U S T O D Y RECORD

A C h a i n - o f - C u s t o d y record must be maintained f r o m
the time the sample is taken to its f i n a l
d e p o s i t i o n . Every t r a n s f e r of c u s t o d y must be noted
and s igned f o r , and a copy of th i s record kept by
each i n d i v i d u a l who has s igned. W h e n s a m p l e s (or
groups of s a m p l e s ) are not under direct control of
the i n d i v i d u a l r e s p o n s i b l e for them, they must be
stored in a locked container sealed with a C h a i n - o f - C u s t o d y seal.
The C h a i n - o f - C u s t o d y record should i n c l u d e
(at minimum) the f o l l o w i n g :
1. S a m p l e i d e n t i f i c a t i o n number.
2. S a m p l e i n f o r m a t i o n .
3. S a m p l e l o ca t ion.
4. S a m p l e date.
5 . N a m e ( s ) a n d s i g n a t u r e ( s ) o f s a m p l e r ( s ) .
6. S i g n a t u r e ( s ) o f any i n d i v i d u a l ( s ) with control

over s a m p l e s .
C H A I N - O F - C U S T O D Y S E A L S

C h a i n - o f - C u s t o d y S e a l s d emons tra t e that a s a m p l e
container has not been tampered wi th , or opened.
The i n d i v i d u a l in po s s e s s i on of the s a m p l e ( s ) must
s ign and da t e the s ea l , a f f i x i n g it in such a
manner that the container cannot be opened without
breaking the seal. The name of t h i s i n d i v i d u a l ,
a l o n g with a d e s c r i p t i o n of the s ampl e p a c k a g i n g ,
must be noted in the F i e l d Logbook.

4.3.2 S a m p l i n g S O P s
S a m p l i n g S O P s f r o m t h e U S E P A Emergency Response Branch Region V I I I Q u a l i t y
Assurance P r o j e c t P l a n w i l l b e f o l l o w e d . S a m p l e " s p l i t s " f o r a l l s a m p l e s
except air s a m p l e s w i l l be avai lab l e to UPCM and to the S t a t e of U t a h upon
reg_ues t . Air sampl e d u p l i c a t e s w i l l be a v a i l a b l e to UPCM and to the S t a t e
of U t a h upon request.



A I R S A M P L I N G A N D M O N I T O R I N G

Both t o t a l p a r t i c u l a t e l o a d i n g and q u a l i t a t i v e ana ly s i s o f the p a r t i c u l a t e s
can be ca l cu la t ed using medium volume s a m p l i n g technique.
Ambient air is drawn into a covered housing and through a f i l t e r by means
of a blower at f l o w rates between 2 and 20 l i t e r s / m i n u t e . P a r t i c l e s
within the size range of 100 to 0.1-mm diameter are c o l l e c t e d on the
f i l t e r , a l t h o u g h s a m p l e r f l o w rate and geometry t ends t o f a v o r p a r t i c l e s
l e s s than 60-mm aerodynamic diameter. The mass concentrat ion of su spended
p a r t i c u l a t e is computed by measuring the mass of c o l l e c t ed p a r t i c u l a t e s
( g r a v i m e t r i c a n a l y s i s ) and the volume of air s a m p l e d .

A f t e r s a m p l e c o l l e c t i o n , pre-tarred f i l t e r s a r e analyzed g r a v i m e t r i c a l l y
to determine the t o t a l p a r t i c u l a t e l o a d i n g . T r a c e metal analyse s may be
a c c o m p l i s h e d by e x t ra c t ing all or part of the f i l t e r and a n a l y z i n g the
extract a c c o r d i n g l y ( i . e . , atomic a b s o r p t i o n , [ I C P ] ) . When trace metal
a n a l y s i s is p e r f o r m e d , it is important to submit blank f i l t e r s f r o m each
lot to the laboratory to determine background concentrat ions.
G R O U N D W A T E R W E L L S A M P L I N G

Prior to s a m p l i n g a w e l l , the wel l w i l l be purged . For this
p r o j e c t , t h i s w i l l be a c c o m p l i s h e d with a bai l er . Purge water
wi l l be p l a c e d back in the we l l or w i l l be poured on the ground
near the well f r o m which it came, f o l l o w i n g s a m p l i n g .
Brush of f wel l cap prior to o p e n i n g , unlock and open wel l cap.
A p h o t o i o n i z a t i o n d e t e c t o r ( H N U ) o r f l a m e ionizat ion d e t e c t o r
(OVA) wi l l be used on the e s c a p i n g gases to determine the need
for re spiratory protec t ion. Using a decontaminated water level
i n d i c a t o r , the water level w i l l be measured. T o t a l d e p t h of the
well w i l l be obtained with a d e p t h sounder and the volume of
water in the wel l w i l l be c a l c u l a t e d .
T h r e e well volumes at a minimum shou ld be purged if p o s s i b l e .
Equipment must be de contaminat ed prior to use and between w e l l s
if d ed i ca t ed equipment is not used.
Once p u r g i n g is c o m p l e t e d and the correct laboratory-c l eaned
s a m p l e j a r s a n d / o r v i a l s have been p r e p a r e d , s a m p l i n g w i l l proceed.
The s a m p l i n g device (whi ch may or may not be the same as the p u r g i n g
d e v i c e ) has been s e l e c t ed so as to not a f f e c t the i n t e g r i t y of the
s ampl e . S a m p l i n g w i l l occur in a progre s s i on f r o m the leas t to most
contaminated w e l l , i f known.
The water sampl e w i l l be c o l l e c t e d us ing a t e f l o n or s t a i n l e s s steel
bai ler. The ba i l e r wi l l be at tached to a c l ean , d e d i c a t e d , nylon
rope and introduced into the we l l . The bai l er w i l l be lowered to
the a p p r o x i m a t e mid-point of the screened interval. Once the s ampl e
is c o l l e c t e d , care wil l be taken not to unduly agi tate or aerate the
water w h i l e pour ing into the a p p r o p r i a t e s a m p l e containers.
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Measure the c o n d u c t i v i t y , t empera ture , and pH of the groundwater in a
s epara t e container. Record al l f i e l d measurements on the f i e l d data
sheets and in the f i e l d notebook.
S E D I M E N T S A M P L I N G

Sedimen t is c o l l e c t e d f r o m beneath an aqueous layer either d i r e c t l y ,
using a hand he ld device such as a shove l , t rowe l , or auger, or
i n d i r e c t l y u s ing a remote ly actuated device such as a Ekman or Ponar
dredge .
S e l e c t i o n of a sediment s a m p l i n g device i s most o f t e n contingent
upon: (1) D e p t h o f water at the s ampl ing locat ion; and (2) the
p h y s i c a l c h a r a c t e r i s t i c s of the medium to be s a m p l e d .

C o l l e c t i o n o f s u r f a c e sediment f r o m beneath a s h a l l o w
aqueous layer can be a c compl i sh ed with a s t a i n l e s s steel
or p l a s t i c scoop. T h i s method can be used to c o l l e c t
c o n s o l i d a t e d s ed iment s but is somewhat l i m i t e d by the
d e p t h of the aqueous layer.
S U R F A C E W A T E R S A M P L I N G

T h i s procedure i s a p p l i c a b l e f o r t h e c o l l e c t i o n o f
r epre s en ta t iv e l iqu id s a m p l e s f r o m streams, rivers,
p o n d s , l a g o o n s and s u r f a c e impoundment s . Due to the
w i d e l y diverse s i tua t i on s which arise when c o l l e c t i n g
s u r f a c e water s a m p l e s , no universal s a m p l i n g procedure
can be recommended for all s a m p l i n g s i tua t ions .
S a m p l i n g of both aqueous and non-aqueous l i q u i d s is
g e n e r a l l y a c c o m p l i s h e d through use of one of the
f o l l o w i n g techniques:

-Kemmerer B o t t l e
-Bacon Bomb
-Dip S a m p l e r
-Direct C o l l e c t i o n M e t h o d

In order to c o l l e c t a representative sample , the
h y d r o l o g y and morphometric s of a stream or impoundment
should be determined prior to s a m p l i n g . G e n e r a l l y , the
d e c i d i n g f a c t o r s in the s e l e c t i on of a s a m p l i n g device
are: (1) W h e t h e r th e s ampl e wi l l b e c o l l e c t e d f r o m shore
or f r o m a boat on the impoundment; (2) the des ired s a m p l e
d e p t h ; and (3) the d e p t h and f l o w of a river or stream.
S a m p l e r s s hou ld be o f the proper material ( g l a s s ,
s t a i n l e s s s t e e l , e t c . ) f o r t h e ana ly s i s requested.



The D I R E C T METHOD of sample c o l l e c t i on may be used for
s h a l l o w water bodie s where access to the s a m p l i n g l o c a t i o n
does not pose a s a f e t y concern.

S O I L S A M P L I N G

C o l l e c t i o n of sample s f r om near-surface soil wil l be
a c c ompl i s h ed with scoops. S u r f a c e debris w i l l be removed to
the required d e p t h with this equipment, then a p l a s t i c scoop
can be used to c o l l e c t the sample . T h i s method can be used
in most soil types but is l imited to s a m p l i n g near s u r f a c e
areas. S a m p l i n g at d e p t h w i l l be a c c o m p l i s h e d with augers.

4.3.3 S a m p l e H a n d l i n g and S h i p m e n t
Each of the s a m p l e b o t t l e s w i l l be s ealed and l a b e l e d
according to the f o l l o w i n g pro toco l . Caps wil l be
secured with c u s t o d y seals . B o t t l e l a b e l s w i l l contain
all required in f ormat i on inc lud ing sample number, time
and date of c o l l e c t i o n , ana ly s i s reques ted, and
preservative used. S e a l e d b o t t l e s wil l be p lac ed in
large metal or p l a s t i c coolers , and p a d d e d with an
absorbent material such as vermiculite.
All sample documents wil l be a f f i x e d to the underside of
each cooler l i d . The lid w i l l be s ealed and a f f i x e d on
at least two sides with EPA custody seals so that any
sign of t a m p e r i n g i s ea s i ly v i s i b l e .

4.3.4 Decontaminat ion Procedure s
Decontaminat ion procedures w i l l al so f o l l o w those described in the USEPA
Region V I I I Emergence Response Branch Q u a l i t y Assurance P r o j e c t P l a n .
T h e s e proc edure s can be summarized as f o l l o w s .
M o n i t o r i n g W e l l I n s t a l l a t i o n . Prior t o m o b i l i z a t i o n on-site heavy
equipment w i l l be cleaned thorough ly to remove all o i l , grease, mud, tar,
oil-based pre s ervat ive s , etc. The c l eaning proce s s w i l l consist o f high
p r e s s u r e / d e t e r g e n t / h o t water washing of the d r i l l i n g equipment and a high
p r e s s u r e / h o t water f i n a l rinse. The same procedure w i l l b e f o l l o w e d a f t e r
each well is d r i l l e d . S p e c i a l a t t en t i on w i l l be given to all down-hole
t o o l s . All d r i l l i n g and as sociated equipment wi l l be t horough ly
decontaminated prior to departure f r o m the site to ensure that po t en t ia l
contaminants are not t ranspor t ed f r o m the site.
S o i l Borings. I f soil borings a r e p e r f o r m e d only f o r de t erminat ion o f t h e
d e p t h of soil cover, no decontaminat ion of augering equipment wi l l be
p e r f o r m e d between borings. If soil or t a i l i n g s s a m p l e s are c o l l e c t e d
concurrent ly with de t erminat ion of soil cover th i ckne s s , augering
equipment w i l l be cleaned with d e t e rgen t s o l u t i on f o l l o w e d by de ionized
water rinse between each boring l o ca t i on . All sampl e h a n d l i n g equipment
wi l l be d e d i c a t e d , thus requiring no decontaminat ion. If s t a i n l e s s steel
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bowls are used for homogenizing s a m p l e s , bowls wi l l be washed with
detergent s o l u t i o n and rinsed with de ionized water between boring
l o ca t i on s .
Groundwat e r S a m p l i n g . Bailers w i l l b e d e d i c a t e d T e f l o n equipment. N e w
braided nylon cord w i l l be used at each monitoring wel l for b a i l i n g .
S a m p l e s w i l l b e taken d i r e c t l y f r o m b a i l e r s , thus d e con taminat i on s t e p s
wi l l not be required.
S u r f a c e W a t e r S a m p l i n g . S a m p l e s w i l l b e c o l l e c t e d d i r e c t l y into sample
containers.
S e d i m e n t S a m p l i n g .
c o l l e c t i o n .

4.4 S c h e d u l e of A c t i v i t i e s

Dedicated T e f l o n s coops w i l l b e used f or s ampl e

T a b l e 1: P r o p o s e d S c h e d u l e o f Work

A c t i v i t y S t a r t Date End Date
A i r S a m p l i n g b y E R T 0 6 / 0 8 / 9 2 0 6 / 1 1 / 9 2
M o n i t o r i n g W e l l I n s t a l l a t i o n 0 6 / 0 8 / 9 2 0 6 / 1 1 / 9 2
S o i l Borings , S u r f a c e W a t e r , S o i l , 0 7 / 1 3 / 9 2 0 7 / 3 1 / 9 2
Sediment and Groundwater S a m p l i n g
Delivery o f Data a n d Repor t s 0 9 / 1 5 / 9 2 0 9 / 3 0 / 9 2

5 . 0 P R O J E C T O R G A N I Z A T I O N A N D R E S P O N S I B I L I T I E S
The EPA On-Scene C o o r d i n a t o r , Mike Zimmerman, w i l l provide overall d ir e c t i on to
E c o l o g y & Environment, I n c . s t a f f concerning p r o j e c t s a m p l i n g needs ,
o b j e c t i v e s and s c h e d u l e . E c o l o g y & Environment, I n c . is under contract to
prov id e t e chnical a s s i s tance to the Emergency Response Branch of the U . S . EPA in
Region V I I I .
The E c o l o g y & Environment, I n c . P r o j e c t Manager, S c o t t K e e n , i s the primary
point of contact with the EPA On-Scene Coord ina tor . The P r o j e c t Manager i s
r e s p o n s i b l e f or th e deve lopment and c o m p l e t i o n o f th e S a m p l i n g Q A / Q C
P l a n , p r o j e c t team organ iza t i on , and superv i s i on o f a l l p r o j e c t t a sk s ,
i n c l u d i n g r e p o r t i n g and d e l i v e r a b l e s . The P r o j e c t Manager i s a l so r e s p o n s i b l e f or
ensuring f i e l d adherence to the S a m p l i n g Q A / Q C P l a n and recording any deviat ions . The
S i t e QC Coord ina tor is a l so the primary p r o j e c t team contact with the lab.
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The f o l l o w i n g s a m p l i n g per sonnel w i l l work on th i s p r o j e c t :

Personnel R e s p o n s i b i l i t y

S c o t t Keen P r o j e c t Manager
Don Cameron H & S O f f i c e r , S a m p l e r
J e f f F l e m i n g S a m p l e r
Mike S u l l i v a n R e v i e w / I n s p e c t i o n o f T a i l i n g s Containment
T r o y S a n d e r s M o n i t o r i n g W e l l I n s t a l l a t i o n

T h e f o l l o w i n g labora tor i e s w i l l b e p r o v i d i n g t h e f o l l o w i n g a n a l y s e s :

Lab Name / Loca t i on Lab T y p e Parameters
Unknown C L P M e t a l s , B N A s , V O C s ,

P e s t i c i d e s
U S E P A B R T M e t a l s ( a i r s a m p l e s )

6 . 0 Q U A L I T Y A S S U R A N C E R E Q U I R E M E N T S

The f o l l o w i n g requirements a p p l y to the r e sp e c t iv e QA O b j e c t i v e s and parameters
i d e n t i f i e d in S e c t i o n 3.0:
The f o l l o w i n g QA P r o t o c o l s f or QA-2 da ta are a p p l i c a b l e t o a l l
s a m p l e matrice s and i n c l u d e :

1. Provide s a m p l e documenta t i on in the f o r m of f i e l d l o g b o o k s , the
a p p r o p r i a t e f i e l d d a t a sheet s and chain o f cu s t ody f o r m s . Chain o f
cu s t ody sheets ar e o p t i o n a l f o r f i e l d screening l o c a t i o n s .
2. All instrument c a l i b r a t i o n a n d / o r p e r f o r m a n c e check
p r o c e d u r e s / m e t h o d s w i l l be summarized and documented in the
f i e l d / p e r s o n a l or instrument log notebook.
3. The d e t e c t i o n l imi t w i l l be determined and re corded, a l o n g with the
d a t a , where a p p r o p r i a t e .
4. Document s a m p l e h o l d i n g t ime s ; th i s i n c l u d e s documentat ion of s a m p l e
c o l l e c t i o n and a n a l y s i s da t e s .
5. Provide in i t ia l and cont inuing instrument ca l i b ra t i on data .

12



6a. For s o i l , sediment and water s a m p l e s , in c lud e rinsate b lanks and
t r i p b lanks .
6b . For a i r s a m p l e s , i n c l u d e l o t b l a n k s , f i e l d b l a n k s , co-located
s a m p l e s , b l ind s p i k e s , b r e a k t h r o u g h , and s u r r o g a t e / m a t r i x sp ik e s .
7. P e r f o r m a n c e E v a l u a t i o n s a m p l e s are o p t i o n a l , i f ava i lab l e .
8. One of the f o l l o w i n g three o p t i o n s w i l l be s e l e c t e d :

1. D e f i n i t i v e i d e n t i f i c a t i o n (choose o n e ) :
a. Scre ened da ta - c o n f i r m the i d e n t i f i c a t i o n of ana ly t e s via an

E P A - a p p r o v e d method d i f f e r e n t f r o m t h e screening method ( f i e l d
or l a b ) on at l ea s t 10% of the pr e l iminary screened s a m p l e s
c o l l e c t e d ; prov ide documenta t i on such as gas chromatograms,
mass s p e c t r a , etc.

b. Unscreened d a t a - c o n f i r m the i d e n t i f i c a t i o n of a n a l y t e s via an
E P A - a p p r o v e d method on all unscreened environmental s a m p l e s ;
provide do cumen ta t i on such as gas chromatograms, mass s p e c t r a ,
etc.

2. N o n - d e f i n i t i v e q u a n t i t a t i o n (choose o n e ) :
a. Screened d a t a - prov ide do cumenta t i on of quant i ta t ive r e s u l t s

f r o m both the screening method and the EPA v e r i f i c a t i o n method.
b. Unscreened data - prov id e documenta t ion of quant i ta t ive

r e s u l t s .
3. D e f i n i t i v e q u a n t i t a t i o n / a n a l y t i c a l error (choose o n e ) :

a. Screened da ta - determine the a n a l y t i c a l error by c a l c u l a t i n g
the p r e c i s i o n , accuracy, and c o e f f i c i e n t of variat ion by
p r e p a r i n g and a n a l y z i n g eight (8) QA r e p l i c a t e s f r o m the subset
of s a m p l e s used to v e r i f y screening r e su l t s u s ing an E P A - a p p r o v e d method.

b. Unscreened data - determine the a n a l y t i c a l e f f o r t by
c a l c u l a t i n g the pr e c i s i on , accuracy, and c o e f f i c i e n t o f
variat ion by p r e p a r i n g and a n a l y z i n g eight (8) s a m p l e s
analyzed us ing an E P A - a p p r o v e d method.

7.0 D E L I V E R A B L E S

T h e E c o l o g y & Environment, I n c . T a s k L e a d e r , S c o t t K e e n , w i l l maintain
contact with the EPA On-Scene C o o r d i n a t o r , Mike Zimmerman, to keep him i n f o r m e d
about the technical and f i n a n c i a l progre s s o f thi s p r o j e c t . T h i s
communication w i l l commence with the issuance of the work assignment
and p r o j e c t s c op ing meet ing. A c t i v i t i e s under th i s p r o j e c t w i l l be
repor t ed in s ta tu s and t r i p r epor t s and other d e l i v e r a b l e s ( e . g . ,
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a n a l y t i c a l r e p o r t s , f i n a l r e p o r t s ) de s cr ibed herein. A c t i v i t i e s w i l l
a l s o be summarized in a p p r o p r i a t e f o r m a t for in c lu s i on in m o n t h l y and
annual r epor t s .
T h e f o l l o w i n g d e l i v e r a b l e s w i l l b e prov ided under thi s p r o j e c t :

F i g u r e s

T h e f o l l o w i n g i l l u s t r a t i o n s w i l l b e p r o v i d e d :
F i g u r e s
Drawings
W e l l borehole l o g s

A n a l y t i c a l Report
An a n a l y t i c a l report w i l l be pr epared for s a m p l e s analyzed under
this p l a n . I n f o r m a t i o n r egard ing t h e a n a l y t i c a l m e t h o d s / p r o c e d u r e s
e m p l o y e d , s a m p l e r e s u l t s , Q A / Q C r e s u l t s , c h a i n - o f - c u s t o d y
d o c u m e n t a t i o n , labora tory corre spondence ,and raw d a t a wi l l be
prov ided wi th in t h i s d e l i v e r a b l e .

F i n a l Report
A f i n a l report w i l l be prepared to correlate a v a i l a b l e
background i n f o r m a t i o n with da ta generated under thi s s a m p l i n g
event and i d e n t i f y s u p p o r t a b l e c onc lu s ions and recommendations
which s a t i s f y t h e o b j e c t i v e s o f th i s s a m p l i n g Q A / Q C p l a n .

8 . 0 D A T A V A L I D A T I O N

QA 2
Data generated under t h i s Q A / Q C S a m p l i n g P l a n w i l l b e
evaluated a c c o r d i n g l y wi th a p p r o p r i a t e cri teria contained
in the Removal Program Data V a l i d a t i o n Procedure s which
accompany O S W E R Direc t ive #9360.4-1.
S p e c i f i c da ta review ac t iv i t i e s for QA 2 should be p e r f o r m e d
by the f o l l o w i n g a p p r o a c h :

1. Of the s a m p l e s c o l l e c t e d in the f i e l d , 10% wi l l be
c on f i rmed f o r i d e n t i f i c a t i o n , p r e c i s i o n , accuracy,
and error determinat ion.

2. The r e su l t s of 10% of the s a m p l e s in the a n a l y t i c a l
data package s s hou ld be evaluated for h o l d i n g t ime s ,
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b l a n k con taminat i on , s p i k e ( s u r r o g a t e / m a t r i x )
recovery, and d e t e c t i o n c a p a b i l i t y .
The h o l d i n g t imes , b lank contaminat ion, and d e t e c t i o n
c a p a b i l i t y w i l l be reviewed for the remaining
s a m p l e s .
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F I G U R E 3
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C O N T R A C T R E Q U I R E D Q U A N T I T A T I O N L I M I T S ( C R O L ) *

V o l a t i l e s
Quanti ta t ion Limits**

Water Low S o i l / S e d i m e n t a
C A S Number u g / L u g / K g

1.
2.
3.
4.
5.
6.
7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24.
25.
26.
27.
28.
29.
30.
31.
32.
33.
34.

C h l o r o m e t h a n e
Bromomethane
V i n y l C h l o r i d e
C h l o r o e t h a n e
M e t h y l e n e c h l o r i d e
A c e t o n e
Carbon D i s u l f i d e
1, 1-Dichloroe thane
1, 1-Dich loro e thane
1 ,2-Dich l oro e thane ( t o t a l )
C h l o r o f o r m
1 , 2-Dich loro e thane
2-Butanone
1,1, 1 - T r i c h l o r o e t h a n e
Carbon T e t r a c h l o r i d e
V i n y l A c e t a t e
Bromodich loromethane
1 , 2 - D i c h l o r o p r o p e n e
cis-1, 3 - D i c h l o r o p r o p e n e
T r i c h l o r o e t h e n e
Dibromoch loromethane
1,1, 2 - T r i c h l o r o e t h a n e
Benzene
trans-1, 3 - D i c h l o r o p r o p e n e
Bromoform
4-Methy l-2-pen tanone
2-Hexanone
T e t r a c h l o r o e t h a n e
T o l u e n e
1,1,2, 2-Tetrach l oro e thane
Chlorobenzene
Ethyl Benzene
S t y r e n e
X y l e n e s ( t o t a l )

74-87-3
74-83-9
75-01-4
75-00-3
75-09-2
67-64-1
75-15-0
75-35-4
75-34-3
540-59-0
67-66-3
107-06-2
78-93-3
71-55-6
56-23-5
108-05-4
75-27-4
78-87-5
10061-01-5
79-01-6
124-48-1
79-00-5
71-43-2
10061-02-6
75-25-2
108-10-1
591-78-6
127-18-4
108-88-3
79-34-5
108-90-7
100-41-4
100-42-5
1330-20-7

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5

10
10
10
10
5
10
5
5
5
5
5
5
10
5
5
10
5
5
5
5
5
5
5
5
5
10
10
5
5
5
5
5
5
5
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M e d i u m S o i l / S e d i m e n t Contrac t Required Q u a n t i t a t i o n L i m i t s
( C R Q L ) for V o l a t i l e TCL Compounds are 125 times the individual

L o w S o i l / S e d i m e n t C R Q L .
S p e c i f i c quant i ta t i on l imi t s ar e h i g h l y matrix d ependen t . The
quan t i t a t i on l i m i t s l i s t e d herein are prov id ed for guidance and

may not always be achievable .
Q u a n t i t a t i o n l i m i t s l i s t e d for s o i l / s e d i m e n t are based on wet
we ight . The quant i ta t i on l i m i t s c a l c u l a t e d by the laboratory
for s o i l / s e d i m e n t , c a l c u l a t e d on dry weight basis as required
by the c on trac t , w i l l be higher.
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Quant i t a t i on Limit s**
Water Low S o i l / S e d i m e n t

S e m i v o l a t i l e s CAS Number u g / L u g / K g

35.
36.
37.
38.
39.
40.
41.
42.
43.
44.
45.
46.
47.
48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
58.
59.

60.
61.
62.
63.
64.
65.
66.
67.
68.
69.

Phenol
bis ( 2 - C h l o r o e t h y l ) ether
2 -Chloropheno 1
1 , 3-Dichlorobenzene
1 , 4-Dichlorobenzene
Benzyl a l c oho l
1 , 2-Dichlorobenzene
2 - M e t h y l p h e n o l
b i s ( 2 - C h l o r o i s o p r o p y l ) ether
4 - M e t h y l p h e n o l
N - N i t r o s o - d i - n - d i p r o p y l a m i n e
H e x a c h l o r o e t h a n e
N i t r o b e n z e n e
I s o p h o r o n e
2 - N i t r o p h e n o l
2 , 4 - D i m e t h y l p h e n o l
Benzoic acid
bis ( 2 - C h l o r o e t h o x y ) methane
2 , 4-Dich loropheno l
1,2, 4 - T r i c h l o r o b e n z e n e
N a p h t h a l e n e
4-Chloroani l ine
H e x a c h l o r o b u t a d i e n e
4-Chloro-3-me thy lpheno l

(para-ch loro-me ta-cr e s o l )
2 - M e t h y l n a p h t h a l e n e
H e x a c h l o r o c y c l o p e n t a d i e n e
2,4, 6 - T r i c h l o r o p h e n o l
2,4, 5 - T r i c h l o r o p h e n o l
2 - C h l o r o n a p h t h a l e n e
2 - N i t r o a n i l i n e
D i m e t h y l p h t h a l a t e
A c e n a p h t h y l e n e
2 , 6-Dini t ro t o lu ene
3 - N i t r o a n i l i n e
A c e n a p h t h e n e

108-95-2
111-44-4
95-57-8
541-73-1
106-46-7
100-51-6
95-50-1
95-48-7
108-60-1
106-44-5
621-64-7
67-72-1
98-95-3
78-59-1
88-75-5
105-67-9
65-85-0
111-91-1
120-83-2
120-82-1
91-20-3
106-47-8
87-68-3
59-50-7
91-57-6
77-47-4
88-06-2
95-95-4
91-58-7
88-74-4
131-11-3
208-96-8
606-20-2
99-09-2
83-32-9

10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
10
50
10
10
10
10
10
10
10
10
10
10
50
10
50
10
10
10
50
10

330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
330
1600
330
330
330
330
330
330
330
330
330
330
1600
330
1600
330
330
330
1600
330
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70.
71.
72.
73.
74.
75.
76.
77.
78.
79.
80.
81.
82.
83.
84.
85.
86.
87.
88.
89.
90.
91.
92.
93.
94.
95.
96.
97.
98.
99.

2 , 4-Dini tropheno l
4-Nitropheno l
D i b e n z o f u r a n
2 , 4-Dinitroroluene
D i e t h y l p h t h a l a t e
4 - C h l o r o p h e n y l - p h e n y l ether
Fluorene
4 - N i t r o a n i l i n e
4, 6-Dini tro-2-methylpheno l
N-ni t ro s od iphenylamine
4-Bromophenyl-phenyl ether
Hexachlorobenzene
P e n t a c h l o r o p h e n o l
Phenanthrene
Anthracene
D i - n - b u t y l p h t h a l a t e
F l u o r a n t h e n e
Pyrene
B u t y l b e n z y l p h t h a l a t e
3 , 3-Dich lorob enz id ine
Benzo ( a ) anthracene
Chrysene
b i s ( 2 - E t h y l h e x y l ) p h t h a l a t e
D i - n - o c t y l p h t h a l a t e
Benzo ( b ) f l u o r a n t h e n e
Benzo ( k ) f l u o r a n t h e n e
Benzo ( a ) pyrene
I n d e n o ( 1 , 2 , 3 - c d ) pyrene
Dibenz ( a , h ) anthracene
Benzo ( g , h , i ) p e ry l ene

51-28-5
100-02-7
132-64-9
121-14-2
84-66-2
7005-72-3
86-73-7
100-01-6
534-52-1
86-30-6
101-55-3
118-74-1
87-86-5
85-01-8
120-12-7
84-74-2
206-44-0
129-00-0
85-68-7
91-94-1
56-55-3
218-01-9
117-81-7
117-84-0
205-99-2
207-08-9
50-32-8
193-39-5
53-70-3
191-24-2

50
50
10
10
10
10
10
50
50
10
10
10
50
10
10
10
10
10
10
20
10
10
10
10
10
10
10
10
10
10

1600
1600
330
330
330
330
330
1600
1600
330
330
330
1600
330
330
330
330
330
330
660
330
330
330
330
330
330
330
330
330
330

**

Medium S o i l / S e d i m e n t Contract Required Quantitat ion Limit s ( C R Q L )
for S e m i v o l a t i l e TCL Compound s are 60 t imes the i n d i v i d u a l Low
S o i l / S e d i m e n t CRQL.
S p e c i f i c quant i ta t i on l i m i t s a r e h i g h l y matrix d e p e n d e n t . T h e
quant i ta t i on l i m i t s l i s t e d herein are provided for guidance and
may not always be achievable.
Quant i ta t i on l i m i t s l i s t e d for s o i l / s e d i m e n t are based on wet
weight. The quant i ta t ion l i m i t s c a l c u l a t e d by the laboratory
for s o i l / s e d i m e n t , c a l c u l a t e d on dry weight basis as required
by the contrac t , w i l l be higher.
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P e s t i c i d e s / P C B s CAS Number
Quant i ta t i on Limit s**

W a t e r L o w S o i l / S e d i m e n t
u g / L u g / K g

100.
101.
102.
103.
104.
105.
106.
107.
108.
109.
110.
111.
112.
113.
114.
115.
116.
117.
118.
119.
120.
121.
122.
123.
124.
125.
126.

a l p h a - B H C
be ta-BHC
d e l t a - B H C
gamma-BHC ( L i n d a n e )
K e p t ac lor
A l d r i n
H e p t a c h l o r e p o x i d e
E n d o s u l f a n I
D i e l d r i n
4 , 4 ' - D D E
Endrin
E n d o s u l f a n I I
4 ,4 ' -ODD
E n d o s u l f a n s u l f a t e
4 , 4 ' - D D T
M e t h o x y c h l o r
Endrin ketone
a l p h a - C h l o r d a n e
gamroa-Chlordane
T o x a p h e n e
Aroclor-1016
Aroc lor-1221
A r o c l o r - 1 2 3 2
Aroc lor-1242
Aroc lor-1248
A r o c l o r - 1 2 5 4
Aroclor-1260

319-84-6
319-85-7
319-86-8
58-89-9
76-44-8
309-00-2
1024-57-3
959-98-8
60-57-1
72-55-9
72-20-8
33213-65-9
72-54-8
1031-07-8
50-29-3
72-43-5
53494-70-5
5103-71-9
5103-74-2
8001-35-2
12674-11-2
11104-28-2
11141-16-5
53469-29-6
12672-29-6
11097-69-1
11096-82-5

0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.05
0.10
0.10
0.10
0.10
0.10
0.10
0.10
0.5
0.10
0.5
0.5
1.0
0.5
0.5
0.5
0.5
0.5
1.0
1.0

8.0
8.0
8.0
8.0
8.0
8.0
8.0
8.0
16.0
16.0
16.0
16.0
16.0
16.0
16.0
80.0
16.0
80.0
80.0
160.0
80.0
80.0
80.0
80.0
80.0
160.0
160.0

Medium S o i l / S e d i m e n t Contract Required Quant i ta t i on L i m i t s ( C R Q L )
for P e s t i c i d e s / P C B TCL compounds are 15 times the individual Low
S o i l / S e d i m e n t CRQL.
S p e c i f i c quant i ta t i on l i m i t s a r e h i g h l y matrix d e p e n d e n t . T h e
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quant i ta t i on l i m i t s l i s t e d herein are provided for guidance and
may not a lways be achievable.
Q u a n t i t a t i o n l i m i t s l i s t e d for s o i l / s e d i m e n t are based on wet
weight . The quan t i t a t i on l i m i t s c a l c u l a t e d by the laboratory
for s o i l / s e d i m e n t , c a l c u l a t e d on dry weight basis as required
by the contract, wi l l be higher.
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I N O R G A N I C T A R G E T A N A L Y T E L I S T ( T A L )

A n a l y t e
Contract Required

Dete c t i on Limit 1,2
( u g / L — water*)

Aluminum
Antimony
Arseni c
Barium
B e r y l l i u m
Cadmium
C a l c i u m
Chromium
C o b a l t
C o p p e r
I r o n
Lead
Magnes ium
Manganese
Mercury
N i c k e l
Po ta s s i um
S e l e n i u m
S i l v e r
S o d i u m
T h a l l i u m
Vanadium
Z i n c
Cyanide

200
60
10

200
5
5

5000
10
50
25

100
5

5000
15
0.2

40
5000

5
10

5000
10
50
20
10

S u b j e c t to the r e s t r i c t i on s s p e c i f i e d in the f i r s t page of Part
G. S e c t i o n IV of Exhibit D ( A l t e r n a t e Method s - Ca ta s t r oph i c
F a i l u r e ) any a n a l y t i c a l method s p e c i f i e d in SOW Exhibi t D may be
u t i l i z e d as l ong as the documented instrument or method d e t e c t i o n
l i m i t s meet the Contract Required Det e c t i on Limit (CRDL)
requirements. H i g h e r d e t e c t i on l i m i t s may only be used in the
f o l l o w i n g c ircumstance s:
If the sample concentration exceeds f i v e times the de tec t ion limit
of the instrument or method in use, the value may be reported even
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though the instrument or method d e t e c t i o n l imi t may not equal the
CRDL. T h i s is i l l u s t r a t e d in the example below:

F o r l e ad:
Method in use = ICP
I n s t r u m e n t Det e c t i on Limit ( I D L ) = 4 0
S a m p l e concentrat ion = 220
Contract Required Detect ion Limit = 5

* S e d i m e n t d e t e c t i o n l imit lOOx water
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S A M P L E B O T T L E R E Q U I R E M E N T S

A n a l y s i s
V o l a t i l e s ( V G A )
S e m i - v o l a t i l e s ( B N A )P e s t i c i d e s / P C B s
O r g a n o p h o s p h a t e P e s t .C h l o r i n a t e d H e r b i c i d e s
D i o x i n
H i g h C o n c e n t r a t i o n

O R G A N I C S
S o i l / S o l i d s W a t e r
2x40ml g l a s s
I x S o z g l a s s
I x S o z g l a s sI x S o z g l a s sI x S o z g la s sI x S o z g l a s sI x S o z g l a s s

2x40ml g l a s s
I x S O o z amber g l a s s
I x S O o z amber g l a s sI x S O o z amber g l a s sI x S O o z amber g l a s s
2x40ml g l a s s

P r e s e r v a t i o n
I c e
I c e
I c e
I c eI c e
N o n e
N o n e

N o t e : For QA Level 2, a matrix sp ike and matrix spike d u p l i c a t e should be
c o l l e c t e d . A l s o one vater VGA sample should be carried as a t r i p blank.

A n a l y s i s
M e t a l s
C y a n i d e

A n a l y s i s
R a d i o i s o t o p e s
T o t a l U r a n i u mG r o s s A l p h a / B e t a

I N O R G A N I C S
S o i l / S o l i d s W a t e r
I x S o z
I x S o z

g l a s s
g l a s s

I x l L p o l y
( N i t r i c A c i d p H < 2 )I x l L p o l y
( N a O H p H > 1 2 )

R A D I O C H E M I S T R Y
S o i l / S o l i d s W a t e r
I x S o z
I x S o z g l a s sg l a s s 1 x 1 G a l l o n g l a s s / p o l y

1 x 1 G a l l o n g l a s s / p o l y
1 x 1 G a l l o n g l a s s / p o l y

P r e s e r v a t i o n
I c e
I c e

P r e s e r v a t i o n
N o n e
N o n e
N o n e

A n a l y s i s
T C L P

S o i l / S o l i d s W a t e r P r e s e r v a t i o n
F u l l T C L P
M e t a l s
V o l a t i l e ( V O A )
S e m i - v o l a t i l e ( B N A )
P e s t i c i d e s / H e r b i c i d e s

4x8oz g l a s s
I x S o z g la s s
2x40ml g l a s sI x S o z g l a s sI x S o z g l a s s

I x l L p o l y + 2 x 8 0 o z g l a s s I c e
I x l L p o l y N o n e
4x40ml g l a s s Ice
I x 8 0 o z amber g la s s Ice
I x S O o z amber g l a s s I c e



A n a l y s i s
T C L P

S l u d g e ( < . 5 % s o l i d s ) S o l v e n t / O i l Pre s erva t i on
F u l l T C L P
M e t a l s
V o l a t i l e ( V G A )
S e m i - v o l a t i l e ( B N A )
P e s t i c i d e s / H e r b i c i d e s

2x80oz g l a s s + l L p o l y
I x l L p o l y4x40ml g l a s sI x S O o z amber g l a s sI x S O o z amber g l a s s

3x80oz g l a s s I c e
2x80oz amber g l a s s N o n e
0.5L amber g l a s s IceI x S O o z amber g l a s s I c eI x S O o z amber g l a s s I c e

N o t e : DO NOT ADD ANY ACID PRESERVATIVES TO ANY TCLP SAMPLE!!!
DO NOT TAKE LIQUID SAMPLES IN 4oz OR 8 oz GLASS JARS, THEY LEAK!!!

A P P R O X I M A T E S A M P L E W E I G H T S F O R S H I P P I N G

I x 4 0 m l wa t er is 0.04 KG
Ix40ml soil is 0.1 KG
I x 8 o z soi l is 0.6 KG

I x S O o z water i s 2.4 KG
I x l L water is 1.0 KG
1x0.5L water is 0.5 KG


